Retention rates, the development of quality first-year experience programs, accreditation, learning outcomes, and the goal of creating life-long learners place research instruction as an essential part of the academic curriculum. The ability to find information, evaluate information resources, and use quality resources to write and present research effectively is critical in this information-rich society. This manuscript describes a research project based on a comparative analysis of randomly selected sections of English composition that include library research components integrated into their curriculum. The project implemented and analyzed pre-and post-tests, the use of online instruction modules, literature cited analyses, grade comparisons, and varied instructional opportunities in an effort to identify and assess effective pedagogy for research instruction provided to entry-level students. The results show that this collaborative model of working with teaching assistants and faculty coordinators to integrate research instruction into the writing curriculum is student-centered and effective. This model can be readily implemented in a variety of core courses that include writing and research elements.
Introduction
Nationally, a strong trend in support of retention in universities has focused on the development of first-year experience programs that foster a learning environment for new students to engage them intellectually, culturally, socially, and personally (Tinto, 1999) . Whether describing first-year experience programs or general education requirements for lower-division students, reading and writing across the curriculum are often cornerstones of these programs. In tandem with these curricula, the concept of research instruction or information literacy is a critical element that needs to be imbedded into the academic experiences of firstyear students in preparation for their upperdivision, advanced research and writing assignments (Barclay and Barclay, 1994; Fister, 1995) .
The freshman year curriculum provides an important stepping stone for the development of an effective library research instruction program. In these first-year classes, students can learn basic information literacy elements that teach them to perform purposeful library research in a rapidly changing information environment (Nugent and Myers, 2000; Hull and Lawton, 2001 ). On campuses across the country, a broad array of information literacy instruction is occurring. In some instances, students are required to take credit classes to hone their research skills. More frequently, first-year library research is taught as part of other credit classes, including, but not limited to, freshman seminars, freshman interest groups, learning environments or required classes such as English Composition or Public Speaking. This integrated approach depends on a high level of collaboration between teaching librarians, the faculty who coordinate and develop these programs and the instructors -in many instances teaching assistants, who provide the actual classroom instruction (Nugent and Myers, 2000; Black et al., 2001; Ducas and Michaud-Oystryk, 2003; Samson and Millet, in press) .
At The University of Montana-Missoula, just such a collaboration has placed English Composition at the center of the library's research instruction program. This manuscript describes a research project based on a comparative analysis of randomly selected sections of English Composition that include library research components integrated into their curriculum. The project implemented and analyzed pre-and posttests, the use of online instruction modules, literature cited analyses, grade comparisons, and varied instructional opportunities in an effort to identify and assess effective pedagogy for research instruction provided to entry-level students. The results of the study provide the groundwork for a new model of bibliographic instruction for firstyear students.
Reading, writing, and research
The University of Montana serves a student population of 14,000 and over 800 faculty and staff. Each year approximately 1,200 students enroll in required core courses that include English Composition, Public Speaking, Freshman Interest Groups, and Freshman Seminar. During the past three years, the library's information services coordinator has been an active participant in campus initiatives to foster strong first-year experience programs that address the unique learning needs of these new students. The integration of information fluency into these programs has been encouraged based on the proactive library instruction program at the Mansfield Library that is curriculum-integrated and tiered to meet the needs of lower-division undergraduates, upper-division undergraduates, graduate students, and faculty (Samson and Granath, 2001) . Thus, in tandem with these campus initiatives to address first-year students, it is critical that lower-division undergraduates receive instruction relevant to their learning environment in entry-level courses to prepare for the more advanced research required in their upper-division major research classes.
Although first-year students often receive library instruction as part of a freshman writing course (Barclay and Barclay, 1994) , the model in place at The University of Montana extends the collaboration with the instructors with a carefully developed plan of teaching the teachers who then provide the information literacy instruction within the framework of their classes. The model of teaching the teaching assistants evolved as a proactive student-centered approach that addressed several initiatives of the library instruction program. First, it met the needs of an everincreasing number of classes. Second, it provides support for departments and their teaching faculty with excellent resources for assisting their students. Third, teaching assistants benefit from the program as graduate students by becoming more familiar with the library's resources. And, finally, first-year student learning may well be strengthened by having their research instruction occur within the community of their classroom (Conteh-Morgan, 2001).
Assessment methodology
To assess the effectiveness and refine the pedagogy of this instruction program, six sections of English Composition were randomly selected during the spring 2002 semester. Further random selection identified two sections to serve as the control group (Control), two sections that would receive additional instruction via an online instruction module (Web), and two sections that would receive both the online instruction and classroom instruction from librarians (Advanced).
The Control group instructors continued with the regular research instruction described in the UM program description -each instructor scheduled their class into the library classroom and provided the research instruction modeled and scripted (see the Appendix) for them during the teaching assistant camp prior to the semester. Samson and Millet (in press ) report on the details of this program of teaching the teachers. The Web group instructors required their students to complete the online instruction module prior to their library research instruction, then scheduled their class into the library classroom and provided the same research instruction. This online instruction module was customized for the English Composition curriculum and provided an overview and hands-on applications of the instruction elements introduced in the classroom (Figure 1 ). In addition, it included an exam ( Figure 2 ) at the end, the results of which were transported into a Microsoft Access database. The Advanced group instructors also required their students to complete the online instruction module prior to their library research instruction, but their research instruction was provided by participating librarians rather than by the instructors themselves.
Two basic data sets were collected from all participating sections. First, students in all sections completed both a pre-and post-test (Figure 3 ) that serves as one of the assessment tools for lower-division students as part of the library's instruction program. Second, instructors were asked to provide copies of the literature cited sections of the research papers written after the library research instruction sessions, grades for these same research papers, and grades for the class. The second data set comprised five sources derived from this information:
(1) Literature cited scores. The literature cited scores were determined by assigning a numerical score to each item in the bibliographies. These scores were derived by reviewing the literature of similar literature cited assessments (Gratch, 1985; Young and Ackerson, 1995) , by analyzing the results of post-test assessment questions that addressed locating academic resources and citing sources taken by previous English Composition students, and based on the premise of the presumptive value of peerreviewed literature (Foster and Huber, 1997) . The scores reflect the concepts identified by Gratch (1985) and Young and Ackerson (1995) , represent core elements of the English Composition research instruction, and correlate to the post-test assessments analyzed during the past three years.
Books, professional journal articles, and government documents were given the score of 4; popular magazine articles a score of 3; newspaper articles a score of 2, and Web sites a score of 1. These scores were then averaged for each section. Literature cited numbers are the total number of citations recorded and averaged for each section. Grades were also averaged for each section for the research paper assignments, the online instruction module exams, and the final class grades. Data from both sets were entered into electronic form and transported into a Microsoft Access database.
Assessment results and analysis
Two sets of data provide a means of comparing the three distinct teaching scenarios that formed the research project. The pre-and post-tests taken by students in all six sections form the first data set, were collated electronically, and are tabulated in Table I . The number of correct responses for each question increased from the pre-to the post-test for all three groups and for all questions with two exceptions. In question 1, "For help using the Mansfield Library you should first contact the Information Center," the correct response rate of the Web group decreased from 97.7 percent to 92.5 percent. In question 5, "To cite sources found on the Web, include: author, title, publisher, and web address," both the Control group and Web group had slight decreases in correct response rates (95.7 percent to 94.4 percent; 93.0 percent to 90.0 percent) from the pre-to post-tests. For all questions in all sections, the correct response rates for the post-tests were in the 80-90 percent category. Other factors to consider from this data set are that: the Advanced group correct response rates in the post-tests were highest for four of the six questions; the Web and Control groups each had the highest correct response rates for one Figure 3 Pre-and post-test used in the library instruction program by teaching faculty for lower-division student learning outcomes assessment question; and all three groups had 100 percent for one question.
The results of the pre-and post-tests indicate that learning is taking place and that students complete their integrated research components with scores of 80-90 percent that reflect research skills that meet the goals of the library instruction program as appropriate for entry-level students. These skill sets are based on the Information Literacy Competency Standards for Higher Education (ACRL, 2000) and have been refined through internal assessment and collaborative efforts between the Library's instruction coordinator and the English Department faculty coordinator. This integrated focus is central to the mission and strategy of the Library's instruction program that emphasizes customized instruction appropriate for lower division undergraduates, upper division undergraduates, graduate students, and faculty development. These data show improvement in all categories and lend credence to the efficacy of the strategy.
The second data set analyzed the results of a combination of five sources: (1) Literature cited scores. (Table II) .
Results of these data identify the Control group edging out the Web and Advanced groups in all categories. The Web group also received higher scores than the Advanced group in all categories with the exception of the research paper assignment grade. Although care must be taken in assessing these data, since one of the Control group sections did not provide any information for this data set; it is clear that those sections in the Control and Web groups that received library research instruction from their own classroom instructors scored higher than the Advanced group that received instruction from participating librarians. In addition, the Web instruction module that was required of students only in the Web and Advanced groups apparently had little impact on the results of this data set.
The focus of this study was to identify and assess effective pedagogy for research instruction provided to entry-level students. While the findings should be viewed within the parameters of this narrow study, the data do support the focus on first-year students as a group that responds to learning environments in which they establish, at a minimum, a comfort level for learning. This concept of learning environments parallels the basis for the national initiatives that address firstyear experience programs. Given the distinct variables of this study, students responded well to the instruction within the familiarity of their classroom environment.
These findings support a new model of library instruction for first-year students. This studentcentered model focuses on librarians teaching the teachers the elements of information research that are fully integrated into the curriculum by the classroom teachers. Within the learning environment of the classroom, the teachers then combine reading, writing, and research. The benefits of this model underscore the value of creating learning environments that are studentcentered and build on the dynamic of already established student/faculty relationships. This model is further documented in the professional literature relative to retention and first-year experience programs and is the cornerstone of such initiatives as Freshman Interest Groups, Freshman Seminars, residential learning environments, and similar programs.
Implications for research and first-year students
The potential for research relative to the findings of this study is twofold. First, the findings should be tested in additional academic environments. The dynamics of a particular campus may influence the effectiveness of any particular program. Second, the role of the librarian in a transition from the traditional model of teaching the students to that of teaching the teachers can be explored. This new model of bibliographic instruction for first-year students does not reduce the role of the librarian but challenges the traditional approach of librarians providing direct instruction to this particular group of students. It fosters the role of librarian as one of guide and facilitator; it strengthens the opportunities for collaboration with teaching faculty and graduate students; and it fully demonstrates the value of integrating information literacy into the curriculum. At The University of Montana, the pedagogy in place for the library research instruction builds on a strong sense of collaboration among teaching librarians, faculty program directors, and a group of instructors who are predominantly teaching assistants. This collaboration has resulted in a revision of the research instruction components until they fit within the curriculum to the satisfaction of all participants. Assessment served as a cornerstone to this revision and provided a basis for focusing improvements and changes. For example, general Web searching and evaluation of Web sites were added to the curriculum when teaching assistants requested more information and students assessments indicated a low correct response rate on those questions related to citing and evaluating Web sources. Once these additions were made to the research instruction, student scores improved.
Both data sets validate the model used in the Mansfield Library Instruction Program that is student-centered, targets first-year required courses, and builds on a strong level of collaboration and respect among colleagues. Firstyear experience among college students is described extensively in the literature with a focus on retention and student success (Mortenson Research Seminar on Public Policy Analysis of Opportunity for Postsecondary Education, 2001). One theme of this literature is that new students need to gain a sense of community to succeed in their new campus environment. The link between research and writing provides a unique opportunity to strengthen the research skills of students in our information-rich society. This model succeeds in building a combined commitment to first-year students, in providing a high-level of support for Teaching Assistants within their classroom and as new researchers themselves, and in strengthening the bonds between department faculty at all levels (Siler, 1997, p. xxxi) . This curriculum integrated model can be implemented throughout entry-level courses and provide critical learning elements in support of student success, student retention, quantifiable learning outcomes relative to accreditation, and the basic elements of creating life-long learners. 
